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Description 



Method and radio communication system for controlling 
power between a base station and a subscriber station 

5 

The invention relates to a method and radio 
communication system for controlling power between a 
base station and a subscriber station, especially for 
CDMA transmission methods in broadband transmission 
10 channels. 

In radio communication systems, information 
(for example voice, picture information or other data) 
is transmitted with the aid of electromagnetic waves 
via a radio interface. The radio interface relates to a 
Jj 15 connection between a base station and subscriber 

CO stations, where the subscriber stations can be mobile 

stations or stationary radio stations. The 
f?l electromagnetic waves are radiated at carrier 

Hp frequencies which are in the frequency band provided 

u * 20 for the respective system. For future radio 

g communication systems, for example the UMTS (Universal 

CP Mobile Telecommunication System) or other third- 

ly generation systems, frequencies are provided in the 

PI frequency band of approx. 2000 MHz. 

H ; 25 For the third generation of mobile radio, 

broadband radio interfaces (B = 5 MHz) are provided 
which use a CDMA (code division multiple access) 
transmission method for differentiating between 
different transmission channels. The CDMA transmission 

30 method requires a continuous transmission power control 
which, as a rule, functions for both directions of 
transmission in the form of a closed control loop. For 
the up-link (the radio transmission from the mobile 
station to the base station) , the base station 

35 evaluates transmissions of the mobile station with 
respect to the transmission quality and transmits back 
to the subscriber station a transmission power 
correction instruction which is used by the subscriber 



station for controlling transmission power 
subsequent transmissions. 
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From ETSI STC SMG2 UMTS -LI, Tdoc SMG2 UMTS-L1 221/98 of 
25,8.1998, pages 29-30, it is known to specify a fixed 
increment for increasing or reducing the transmission 
power, which can only vary from radio cell to radio 
cell. Thus, the increment of transmission power 
correction is a static parameter. Specifying the 
increment statically, however, ignores certain dynamic 
characteristics of the transmission performance via the 
radio interface which, from time to time, causes an 
unnecessarily high interference in the radio 
communication system if the transmission power is too 
high or a transmission quality which is too poor if the 
transmission power is too low. It is an object of the 
invention to improve the transmission performance. This 
object is achieved in accordance with the method having 
the features of claim 1 and the radio communication 
system having the features of claim 16. Advantageous 
further developments can be found in the subclaims. 

According to the invention, the transmissions 
of a second radio station are received in a first radio 
station and a transmission power correction instruction 
for the transmission power of the second radio station 
is determined. The transmission power correction 
instruction is transmitted during a subsequent 
transmission of the first radio station to the second 
radio station whereupon the latter takes the 
transmission power correction instruction into 
consideration for adjusting the transmission power 
during one of its subsequent transmissions. In contrast 
to the prior art in broadband CDMA transmission 
methods, it is not a time-invariant and fixed increment 
which is used in changing the transmitting power but a 
transmission power correction instruction which is 
related to a variable increment of the transmission 
power adjustment. The variable increment is set by the 
radio stations in a subscriber-dependent and time- 
dependent manner. 



The larger the increment, the faster wrong 
transmission power adjustments will be corrected, but 
at the cost of more inaccurate control. If the 
increment is small, the control is more accurate but 
the delay is greater until large deviations are 
corrected. Due to the variable 



increment, the control can be adapted to all 
transmission conditions in a subscriber-dependent and 
time-dependent manner and the control can thus be 
improved. Improved control produces reduced 
interference and a transmission quality which is 
guaranteed for all connections. 

According to an advantageous further 
development of the invention, a transmission condition 
for the connection is evaluated repetitively in time in 
the radio stations and the increment is increased or 
reduced with changes in the transmission condition. The 
transmission condition is one or a combination of the 
following parameters which cause a change in the 
control loop for the transmission power adjustment: 

an interruption in a continuous transmission mode 
for measuring purposes (slotted mode), 
a change in the asymmetry of utilization of radio 
resources of the radio interface in TDD mode 
between up-link and down-link, 

the speed of movement of the subscriber station, 
the number of transmitting and/or receiving 
antennas used, 

a length of time averaging of the signal 
evaluation at the receiver end, 

a length of the channel impulse response used 
during the signal detection, 

number of base stations which are in radio contact 
with the subscriber station in a macro-diversity 
transmission method. 

By changing these transmission conditions, 
the control loop is interrupted for a certain time or, 
respectively, the time of interruption is changed or 
the quality of detection of the transmitted information 
is abruptly changed. These conditions can be met better 
by means of the variable increment. 

The control method is particularly suitable 
for radio interfaces which use a CDMA 



subscriber separation method in broadband transmission 
channels and in which a multiplicity of transmission 
conditions is possible which change the 
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control loop. Typical applications are the FDD 
(frequency division duplex) and TDD (time division 
duplex) mode in third-generation mobile radio systems. 
The control applies to up-link and down-link so that 
5 the first radio station is either the base station or 
the subscriber station. 

The increment to be used is obtained from 
signaling, implicitly coded within the transmission 
power correction instruction transmitted or according 

10 to a correspondence table or calculation rule linking 
the different transmission conditions with the 
increments to be used. Combinations of these measures 
can also be used. The exemplary embodiments show which 
specifications are advantageous for which changes in 

15 transmission condition. 

Exemplary embodiments of the invention will be 
explained in greater detail with reference to the 
attached drawings, in which: 

Figure 1 shows a diagrammatic representation of a 

radio communication system, 
Figure 2 shows a determination of the increment in 

"slotted mode", 
Figure 3 shows a determination of the increment in 

the case of different conditions of 

asymmetry, 

Figure 4 shows a determination of the increment in 
the case of different speeds of the mobile 
station, 

Figure 5 shows a determination of the increment in 
the case of the use of a reception diversity 
method, 

Figure 6 shows a determination of the increment in 
the case of "soft handover" of a mobile 
station, and 

Figure 7 shows a control loop for adjusting the 
transmission power. 



- 4a - 

The mobile radio system shown in Figure 1 as an 
example of a radio communication system consists of a 
multiplicity of mobile 




switching centers MSC which are networked together and, 
respectively, establish access to a landline network 
PSTN. These mobile switching centers MSC are also 
connected to in each case at least one facility RNM for 
allocating radio resources. Each of these facilities 
RNM, in turn, provides for a connection to at least one 
base station BS. 

Such a base station BS can set up a connection 
to subscriber stations, e.g. mobile stations MS or 
other mobile and stationary terminals via a radio 
interface. Each base station BS forms at least one 
radio cell. Figure 1 shows a connection V transmitting 
user information between a base station BS and a mobile 
station MS. A system for transmission power control of 
the radio link via this radio interface will be 
explained later, only the transmission power adjustment 
of the mobile station MS being shown. Equivalent 
measures can be used for the reverse direction of 
transmission. 

An operation and maintenance center OMC effects 
control and maintenance functions for the mobile radio 
system or parts thereof. The functionality of this 
structure can be transferred to other radio 
communication systems in which the invention can be 
used, especially for subscriber access networks with 
wireless subscriber access. 

The transmission power control is shown for 
radio transmission in the up-link UL. Transmission 
means TX of the mobile station MS send information in 
the up-link UL, a transmission power correction 
instruction TPC being taken into consideration for 
adjusting the transmission power. This transmission 
power correction instruction TPC is produced by 
receiving means RX in the base station BS receiving the 
transmissions of the mobile station MS and control 
means MPC determining the transmission power correction 
instruction TPC which is then transmitted to the mobile 
station MS in the down-link DL. 
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The transmission power of the mobile station MS 
is not changed arbitrarily but in increments. If the 
mobile station MS has been previously transmitting with 
a transmission power Px, the transmission power control 
5 either increases or reduces this transmission power for 
the subsequent transmission. If a transmission error 
occurs, the transmission power is maintained. Signaling 
the transmission power correction instruction TPC from 
the base station BS to the mobile station MS provides 
10 information on which of the three cases applies. 
However, the increase or decrease is only done with an 
increment ATPC which is not arbitrary but is 
predetermined. According to the invention, this 

.was- 

W increment ATPC is subscriber-dependent and time- 

ly 15 dependent. 

C3 Three methods can be used for establishing the 

increment ATPC which, together with the transmission 
power correction instruction TPC and the previous 
transmission power, provides an unambiguous rule for 
20 adjusting the transmission power: 



Method 1: 

The increment ATPC to be used is also signaled. 
As long as no change in the increment ATPC is 
25 announced, the current increment ATPC is retained. The 
speed with which an increment ATPC can be newly set 
thus depends on the signaling capabilities. 



Method 2: 

30 The increment ATPC currently to be used is 

implicitly contained in the transmission power 
correction instruction TPC by means of appropriate 
coding. As shown in ETSI STC SMG2 UMTS-L1, Tdoc SMG2 
UMTS-L1 221/98 of 25.8.1998, pages 29-30, the 

35 transmission power correction instruction, which only 
needs one bit (power + (increased) or power 
(reduced) ) is coded with two bits according to the 
prior art. The additional signaling of the increment 
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ATPC can be done either by using more than two bits for 
signaling or by reducing the redundancy in the 
signaling . 
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Method 3: 

The increment ATPC to be used is firmly tied to 
certain events or transmission modes which are called 
transmission conditions in the text which follows. The 
link between transmission condition and increment ATPC 
is stored in an allocation table which is binding to 
both radio stations MS, BS. 

In the text which follows , the determination of 
the increment ATPC is explained for some transmission 
conditions which previously produced an unsatisfactory 
control characteristic for the transmission power. 
" slotted mode" 

The so-called "slotted mode" in the FDD 
(frequency division duplex) mode, see also ETSI STC 
SMG2 UMTS -LI, Tdoc SMG2 UMTS-L1 221/98 of 25.8.1998, 
pages 33-34, describes an interruption of an otherwise 
continuous transmission for measuring purposes to 
prepare, for example, a hand over of the mobile station 
MS to another base station BS. The interruption can 
occur in the up-link or the down-link. During the 
period of the interruption, the control loop is not 
effective so that on resumption of transmission, the 
transmission power previously set often deviates 
greatly from the optimum. To provide fast correction of 
the transmission power, the increment ATPC is 
temporarily increased after the interruption. 
Advantageously, the longer the interruption lasts the 
greater the increase. 

According to Figure 2a, an increment ATPC of 
0.5 dB normally applies which is increased to 1.5 dB 
with an interruption of 5 ms for three time slots or to 
2.0 dB with an interruption of 10 ms before ATPC = 
0.5 dB again applies. This is predetermined according 
to Method 1 and thus 



known both to the mobile station MS and the base 
station BS. 

As an alternative, the increment ATPC to be 
used subsequently can also be signaled in the signaling 
announcing the "slotted mode" according to Figure 2b. 
The increment can be set in dependence on the duration 
of the interruption. Either the duration of validity of 
the altered increment ATPC is predetermined, e.g. time 
slots, or contained in the signaling. A further 
possibility is shown in Figure 2c where an expanded TPC 
coding, i.e. the implicit transmission of the increment 
ATPC together with the transmission power correction 
instruction TPC is used for providing for larger steps 
in the transmission power correction for a period of 
three time slots or the rest of a frame. 
Asymmetry with TDD 

The TDD (time division duplex) mode of the 
radio communication system can assign time slots of a 
frame in a frequency band optionally to the up-link or 
to the down-link. Thus, the transmission capacity can 
be distributed to the up-link or the down-link in 
accordance with demand so that asymmetric services are 
also supported well with optimum resource utilization. 
However, the asymmetry of the traffic also influences 
the control loop for the transmission power. In 
contrast to the FDD mode, there is not the possibility 
of planning predictable delays in the signaling of the 
transmission power correction instruction TPC due to 
the common frequency band for up-link and down-link. 
The greater the asymmetry, the less the capability of 
the control loop to follow fast changes in the 
transmission conditions. 

In consequence, the increment ATPC is 
determined in dependence on the asymmetry. With great 
asymmetry, a greater increment ATPC than with less 
asymmetry is established for accelerating the 
transmission power control according to Figure 3. With 



little asymmetry, the increment ATPC is smaller for 
improving the accuracy of control. According to 
figure 3, method 3 is to be preferred. However, 
signaling according to method 1 is also possible since 
the asymmetry can only be changed in relatively great 
time intervals and there is relevant signaling in every 
case . 

Speed of the mobile station 

The so-called "fast fading" describes changes 
in the transmission conditions of the radio interface 
and its speed increases with increasing speed of the 
mobile station MS. Since even a fast transmission power 
control operates with a temporarily fixed increment 
ATPC, the effectiveness of a large increment ATPC 
decreases again with increasing speed of the mobile 
station MS. This is why, according to figure 4, a small 
increment ATPC of e.g. 0.5 dB is established both with 
low speeds and with high speeds and a larger increment 
ATPC of e.g. 1 dB is preferred at medium speeds. At low 
speeds, the accuracy of the transmission power control 
is good, and at medium speed the fast tracking of the 
transmission power for compensating for the fading is 
predominant. To establish the increment ATPC, method 1, 
i.e. the signaling of the increment ATPC by the base 
station BS to the mobile station MS is preferably used 
since the speed of the mobile station MS is estimated 
in the base station BS . 
Diversity gain/fading variance 

The dips in the received power produced by fast 
fading are limited by each diversity gain. Each 
diversity gain thus reduces the variance in the 
transmission power. The more diversity gains there are, 
the more the increment ATPC can be reduced. The 
diversity gain increases with 

an increase in the number of echoes used in the 
channel impulse response, 
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an increase in the number of independent 
transmitting and receiving antennas , 
an increase in the length of time averaging by 
means of spreading or interleaving. 
5 In comparison with the transmission of the 

transmission power correction instruction TPC, these 
measures are taken more rarely so that method 1 
(signaling) is to be preferred. Figure 5 specifies an 
example for utilizing a different number of receiving 

10 antennas. If more than one receiving antenna is used, 
there is receiving antenna diversity. If the receiving 
end uses more than one antenna, a smaller increment 
ATPC can be used at the transmitting end. The increment 
ATPC is reduced by e.g. 0.25 dB per signaling. 

15 "soft handover" 

The so-called soft handover describes a 
transmission condition in which a mobile station MS is 
not only in radio contact with one base station BS but, 
at least temporarily, with at least one further base 

20 station BS. During the soft handover, the information 
of the mobile station MS is received by more than one 
base station BS and, respectively, the information is 
transmitted by more than one base station BS, both in 
the up-link and in the down-link. The base stations BS 

25 responsible for a mobile station MS are entered in an 
active set. Thus, every time when a base station BS has 
been accepted in the active set or has been removed 
from it, there is an abrupt change in the macro 
diversity gain in the up-link and the down-link and in 

30 the total transmission power in the down-link. The 
transmission power adjustment should be able to follow 
this as quickly as possible. 

If the active set is expanded, the transmission 
power should be reduced as quickly as possible so that 

35 the system is not unnecessarily loaded with 
interference. If the active set is reduced, the 
transmission powers should be raised quickly in order 
to ensure adequate signal quality. 
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In both cases, the increment ATPC is temporarily 
increased. It is then advantageous to increase the 
increment ATPC only in the direction of a reduction of 
the transmission power (- TPC) in the case of an 
expansion of the active set and to increase the 
increment ATPC only in the direction of an increase in 
the transmission power (+ TPC) in the case of a 
reduction of the active set. The change in the 
increment ATPC can be greater in the down-link since in 
this case the total transmission power is also changed 
in addition to the diversity gain. 

According to Figures 6a, 6b, 6c, all three 
methods can be used, the increase in the increment ATPC 
only being applied for a limited period, e.g. two time 
slots or the remainder of the frame. After that, the 
most accurate possible transmission power setting with 
small increment ATPC should again be used. 

Since the expansion or reduction of the active 
set is signaled by the base station BS, the increment 
ATPC can thus be established for the mobile station MS 
in accordance with a correspondence table, see 
Figure 6a. As an alternative, the change can be 
signaled in accordance with Figure 6b or the 
transmission power adjustment can be improved by 
changing the coding of the transmission power 
correction instruction TPC according to Figure 6c. 

According to Figure 7, the transmission power 
control for a transmission in the up-link can be 
described in a simplified way as follows: 

After a connection has been set up, the 
transmission condition is determined by the control 
means MPC of the base station BS . Transmission in the 
up-link UL takes place by means of the transmission 
means TX of the mobile station MS. These transmissions 
are received by receiving means RX of the base station 
BS. Furthermore, the control means MPC interrogate 
whether the transmission condition has changed in the 
meantime. If so, the 
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increment ATPC is newly determined and, if not, the 
increment ATPC set at the beginning of the connection 
is retained. Furthermore, the control means MPC 
determine the transmission power correction instruction 
TPC so that the transmission power correction 
instruction can be transmitted to the mobile station MS 
in the down link DL by transmission means TX of the 
base station BS. 

The mobile station MS receives the transmission 
power correction instruction TPC and adjusts the 
transmission power appropriately for subsequent 
transmissions, taking into consideration the increment 
ATPC at the same time. The increment ATPC was either 
contained in the transmission power correction 
instruction TPC according to method 2, was signaled 
according to method 1, or could be reconstructed from 
the present transmission condition by the mobile 
station MS in accordance with method 3. 
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Patent claims 



1. A method for controlling power in a radio 
communication system having a radio interface between a 
first and second radio station (BS, MS), in which 

- the transmissions of the second radio station (MS, 
BS) are received in the first radio station (BS, MS) 
and a transmission power correction instruction (TPC) 
is determined for the transmission power of the second 
radio station (MS, BS), 

- the transmission power correction instruction (TPC) 
is transmitted to the second radio station (MS, BS) 
during a subsequent transmission of the first radio 
station (BS, MS) 

the second radio station (MS, BS) takes the 
transmission power correction instruction (TPC) into 
consideration for adjusting the transmission power 
during one of its subsequent transmissions, 

- the transmission power correction instruction (TPC) 
is referred to a variable increment (ATPC) of the 
transmission power adjustment which is adjusted by the 
radio stations (BS, MS) in a subscriber-dependent and 
time-dependent manner, 

- and a condition of the transmission between the radio 
stations is evaluated repetitively in time in the radio 
stations (BS, MS), 

characterized in that 

- the transmission condition is an interruption of a 
continuous transmission for measuring purposes, 

and the increment of the transmission power 
adjustment is temporarily increased after the end of 
the interruption. 

2. The method as claimed in claim 1, in which the 
measure of the increase of the increment is dependent 
on the length of the interruption. 
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3. A method for controlling power in a radio 

communication system having a radio interface between a 
first and second radio station (BS, MS) , in which 
- the transmissions of the second radio station (MS, 
BS) are received in the first radio station (BS, MS) 
and a 
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transmission power correction instruction (TPC) is 
determined for the transmission power of the second 
radio station (MS, BS) , 

- the transmission power correction instruction (TPC) 

5 - is transmitted to the second radio station (MS, BS) 
during a subsequent transmission of the first radio 
station (BS, MS), 

the second radio station (MS, BS) takes the 
transmission power correction instruction (TPC) into 
10 consideration for adjusting the transmission power 
during one of its subsequent transmissions, 

- a condition of the transmission between the radio 
stations is evaluated repetitively in time in the radio 

M3 station (BS, MS), 

JJJ 15 and the transmission condition is a speed of the 

ff I first or a second radio station, 

fji characterized in that the increment is greater in a 

J medium range of the speed than in a high range of the 

% speed. 

£3 20 4. The method as claimed in claim 3, in which the 

Zl increment is also greater in the medium range of the 

fU speed than in a low range of the speed. 

C 5. A method for controlling power in a radio 

communication system having a radio interface between a 
25 first and second radio station (BS, MS) , in which 

- the transmissions of the second radio station (MS, 
BS) are received in the first radio station (BS, MS) 
and a transmission power correction instruction (TPC) 
is determined for the transmission power of the second 

30 radio station (MS, BS), 

- the transmission power correction instruction (TPC) 
is transmitted to the second radio station (MS, BS) 
during a subsequent transmission of the first radio 
station (BS, MS) 

35 - the second radio station (MS, BS) takes the 
transmission power correction instruction (TPC) into 
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consideration for adjusting the transmission power 
during one of its subsequent transmissions , 

- the transmission power correction instruction (TPC) 
is referred to a variable increment (ATPC) of the 
transmission power adjustment which is adjusted by the 
radio stations (BS, MS) in a subscriber-dependent and 
time-dependent manner, 

- and a condition of the transmission between the radio 
stations is evaluated repetitively in time in the radio 
stations (BS, MS) , characterized in that 



AMENDED SHEET 



12-01-2001 
PCT/DE99/03249 



-15- 



99970525 



the transmission condition is the number of 
transmitting anci/or receiving antennas used for a 
connection, 

- and the increment is changed in the case of a change 
of the number of transmitting and/or receiving antennas 
used for a connection. 

6. The method as claimed in claim 5, characterized 
in that the number of the antennas used for the 
connection is changed by changing the number of the 
base stations (BS) which are in radio contact with the 
subscriber station (MS) in the case of a macro 
diversity transmission method. 

7. The method as claimed in claim 6, in which the 
increment is only increased for reducing the 
transmission power in the case of an increase in the 
number of base stations which are in radio contact with 
the subscriber station. 

8. The method as claimed in claim 6, in which the 
increment is only increased for increasing the 
transmission power in the case of a reduction in the 
number of base stations which are in radio contact with 
the subscriber station. 

9. The method as claimed in one of the preceding 
claims, characterized in that a 
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CDMA transmission method in broadband transmission 
channels is used for the radio interface. 

10. The method as claimed in one of the preceding 
claims, characterized in that the first radio station 
is a base station (BS) and the second radio station is 
a subscriber station (MS) . 

11. The method as claimed in one of claims 1 to 9, 
characterized in that the first radio station is a 
subscriber station (MS) and the second radio station is 
a base station (BS) . 

12. The method as claimed in one of the preceding 
claims , characterized in that the increment (ATPC) to 
be used is signaled. 

13. The method as claimed in one of claims 1 to 11, 
characterized in that the increment (ATPC) to be used 
is determined by the transmitted transmission power 
correction instruction (TPC) . 

14. The method as claimed in one of claims 1 to 11, 
characterized in that the increment (ATPC) to be used 
is established in accordance with a correspondence 
table or calculation rule linking the different 
transmission conditions with the increments (ATPC) to 
be used. 
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Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 

German Language Declaration 



Als nachstehend benannter Erfinder erkiare ich hiermit 
an Eides Statt: 



dass mein Wohnsitz, meine Postanschrift, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 



dass ich, nach bestem Wissen der ursprQngliche, 
erste und alleinige Erfinder (falls nachstehend nur ein 
Name angegeben ist) oder ein ursprunglicher, erster 
und Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 



Verfahren 



und 



Funk- 



Kommunikationssvstem 



zur 



Leistungsregelunq zwischen einer 



Basisstation und einer Teilnehmerstation 



deren Beschreibung 

(zutreffendes ankreuzen) 
□ hier beigefugt ist. 
Kl am 08.10.1999 ais 
PCT internationale Anmeldung 

PCT Anmeldungsnummer 

eingereicht wurde und am 



PCT/DE99/03249 



abgeandert wurde (falls tatsachlich abgeandert). 



Ich bestattge hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventueil 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 ailer unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
as stated below next to my name, 



I believe I am the original, first and sole inventor (if 
only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



Method and radio communication system 



for regulating power between a base 
station and a subscriber station 



the specification of which 

(check one) 

□ is attached hereto. 

El was filed on 08.10.1999 as 



PCT international application 

PCT Application No. PCT/DE99/03249 

and was amended on 



(if applicable) 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



I acknowledge the duty to disclose information which 
is material to the examination of this application in 
accordance with Title 37, Code of Federal 
Regulations, §1 .56(a). 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and 
have also identified below any foreign application for 
patent or inventor's certificate having a filing date 
before that of the application on which priority is 
claimed: 
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German Language Declaration 



Prior foreign appplications 
Prioritat beansprucht 



19846675.7 DE 
(Number) (Country) 
(Nummer) (Land) 



Priority Claimed 



(Number) 
(Nummer) 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Country) 
(Land) 



09.10.1998 

(Day Month Year Filed) 

(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



Yes 
Ja 



□ 
No 
Nein 



□ □ 
Yes No 
Ja Nein 



□ 

Yes 

Ja 



□ 
No 
Nein 



Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung iaut dem ersten 
Paragraphen des Absatzes 35 der Zivilprozeftordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder 
PCT internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 



I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the 
filing date of the prior application and the national or 
PCT international filing date of this application. 



PCT/DE99/03249 

(Application Serial No.) 
(An meideserien nummer) 



08.10.1999 



(Application Serial No.) 
(Anmeideseriennummer) 



(Filing Date D, M, Y) 
(Anmeldedatum T, M, J) 



(Filing Date D,M,Y) 
(Anmeldedatum T, M; J) 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



(Status) 

(patentiert, anhangig, 
aufgeben) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der voriiegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: Ais benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



And I hereby appoint 



Customer No. 26161 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone 
number) 

Ext. 



Postanschrift: 



Send Correspondence to: 



Fish & Richardson P.C. 
225 Franklin Street 02110-2804 Boston, MA 
Telephone: +1 617-542 5070 and Facsimile +1 617-542 8906 

or 

Customer No. 26161 



Voiler Name des einzigen oder ursprunglichen Erfinders: 

JVUjGUAELEEWZ_- 


Full name of sole or first inventor: 

MICHAEL BENZ 




Inventor's signature Date 


Wohnsitz C*-" f(y 

BERLIN, DEUTSCHLAND 


Residence 

_B£RL1&J3ERMANY ~Zfr & }C 


Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift 

SCHUCKERTDAMM 328 


Post Office Addess 

SCHUCKERTDAMM 328 


13629 BERLIN 


13629 BERLIN 


Voller Name des zwetten Miterfinders (falls zutreffend): 


Full name of second joint inventor, if any: 

MICHAEL FAERBER 


Unte^^r^^^^^^^^^^^^ ^ " D3tUm 


Second Inventor's signature Date 


Wohnsitz X ""*^^ r K 

WOLFRATSHAUSEN, DEUTSCHLAND 


Residence 

WOLFRATSHAUSEN, GERMANY 


Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift 

SCHIESSSTAETTSTR. 12A 


Post Office Address 

SCHIESSSTAETTSTR. 12A 


82515 WOLFRATSHAUSEN 


82515 WOLFRATSHAUSEN 



(Bitte entsprechende fnformationen und Unterschriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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Voller Name des dritten Miterfinders: 

FRANZ GOLDHOFER 


Full name of third joint inventor: 

FRANZ GOLDHOFER 


Unterschrift des Erfinders Datum 


Inventor's signature 


Date 


Wohnsitz * // 

WAAKIRCHEN, DEUTSCHLAND ^X^f 


Residence 

WAAKIRCHEN, GERMANY 


Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift 

STAUDACH 41 


Post Office Address 

STAUDACH 41 


83666 WAAKIRCHEN 


83666 WAAKIRCHEN 


Voller Name des vierten Miterfinders: 

Dr. ANJA KLEIN 


Full name of fourth joint inventor: 

Dr. ANJA KLEIN 


Unterschrtff^ 


es Erfinders f / f ^ Datum 


Inventor's signature 


Date 


Wohnsitz { 

.BERLIN, DEUTSCHLAND^TZ>^X 


Residence 

BERLIN, GERMANY 


Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift 

PADERBORNER STR. 8 


Post Office Address 

PADERBORNER STR. 8 


10709 BERLIN 


10709 BERLIN 


Voller Name des fiinften Miterfinders: 


Full name of fifth joint inventor: 

REINHARD KOEHN 


Unterschrift c 


es Erfinders „ Datum 

iAL- 7 i -Of 


Inventor's signature 


Date 


Wohnsitz 

SFRl IN, DEUTSCHLAND "TD^C 


Residence 

BERLIN, GERMANY 


Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift 

HOMBURGER STR. 21 


Post Office Address 

HOMBURGER STR. 21 


14197 BERLIN 


14197 BERLIN 


Volter Name des sexten Miterfinders: 

_ME1K.K0TJKAME_ 


Full name of sixth joint inventor: 

MEIK KOTTKAMP 


Unterschrift des Erfinders Datum 


Inventor's signature 


Date 


Wohnsitz (j 

£EBIMJ3EUTSCHLAND "TD-^X 


Residence 

BERLIN, GERMANY 


Staatsangehdrigkeit 

DE 


Citizenship 

DE 


Postanschrift 

SCHUSTEHRUSSTR. 42 


Post Office Address 

SCHUSTEHRUSSTR. 42 


10585 BERLIN 


10585 BERLIN 



(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Faffe von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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Volfer Nam&des siebten Miterfinders; 

Dr. JOERhU£EALLSE„ 


Full name of seventh joint inventor: 

Dr. JOERN KRAUSE 


Unterschrift des Erfinders Datum 

*! if &j 


Inventor's signature 


Date 


Wohnsitz 0 

RPRLINI. DEUTSCHLAND*\D 


Residence 

BERLIN, GERMANY 


Staatsangehbngkeit 

DE 


Citizenship 

DE 


Postanschrift 

rKLlDtKbo 1 K, ZO-OU 


Post Office Address 

FREIBERGSTR. 28-30 


12107 BERLIN 


12107 BERLIN 


Voller Name des achten Miterfinders (falls zutreffend); 

DrJJQIjaEELLAfcttJEfiiBERGER _ 


Full name of eighth joint inventor, if any: 

Dr. HOLGER LANDENBERGER 


Unterschrift des Erfinders Datum 

a^^^'" SJ ^ 2± 


Inventor's signature 


Date 


BOCHOLTr DEUTSCHLAND 


Residence 

BOCHOLT, GERMANY 


Staatsangehorigkeit 

r-\ r— 

DE 


Citizenship 

DE 


Postanschrift 


Post Office Address 

FASANENSTIEGE 1A 


46395 BOCHOLT 


46395 BOCHOLT 


Volier Name des neunten Miterfinders (falls zutreffend): 


Full name of nineth joint inventor, if any: 

SEBASTIAN OBERMANNS 


Unterschrift des Erfinders Datum 


Inventor's signature 


Date 


Wohnsitz 

BOCHOLT, DEUTSCHLAND 


Residence 

BOCHOLT, GERMANY 


Staatsangehorigkeit 

r-\r~ 
UC. 


Citizenship 

DE 


Postanschrift 

1 |\ Jt DADl/ C 

IM r7\Kr\ O 


Post Office Address 

IM PARK 5 


46395 BOCHOLT 


46395 BOCHOLT 


Volfer Name des zehnten Miterfinders (falls zutreffend); 

DL-SI£EM^tESIREiCH 


Full name of tenth joint inventor, if any: 

Dr. STEFAN OESTREICH 


Unterschrift des Ei^inders^l /*! Datum 


Inventor's signature 


Date 


Wohnsitz ^ / 

iJDLaORGHEW, DEUTSCHLAND 2^ &'~'h 


Residence 

HOLZKIRCHEN, GERMANY 


Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift 

AUSTRASSE 18 


Post Office Address 

AUSTRASSE 18 


83607 HOLZKIRCHEN 


83607 HOLZKIRCHEN 



(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 



Falte von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 



Form PTO-FB-240 (8-83) 



Page 5 

Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 



